Historic,  archived  document 

Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices. 


i 

i 


No.  64 


LIBRARY 

CI)RpF.  T  SFn'AL  RECORD 


UNITED   STATES    DEPARTMENT  OF  AGRICULTURE 
FOREST  SERVICE 


MmMOMUlN   FORES!  k  RANGE  EXPERIMENT  STATION 

OCDEN  UTAH 


May  1959 


TECHNIQUES  FOR  EVALUATING  LOG  DECK  CONDITIONS.^ 


David  P •  Lowery 
Division  of  Forest  Utilization  Research 


Within  recent  years  many  sawmills  have  had  to  maintain  relatively  large 
log  inventories  in  order  to  operate  when  adverse  weather  stops  logging  activ- 
ity.    Because  of  limited  pond  facilities,   logs  frequently  must  be  stacked  in 
the  immediate  vicinity  of  the  pond.     Logs  left  exposed  to  the  air  dry  rather 
quickly  and  check,   especially  at  the  ends,  unless  wetted  by  rain  or  artifi- 
cially applied  water.     Unless  proper  control  measures  are  taken,  conditions 
within  the  stacks  or  log  decks  often  favor  the  growth  of  stain  and  decay 
fungi.     Optimum  growth  conditions  for  various  fungi  have  been  determined  from 
laboratory  cultures;  however,  measuring  these  conditions  in  a  log  deck  pre- 
sents certain  difficulties.     During  a  recent  study  of  deterioration  of  decked 
logs,   techniques  for  measuring  conditions  within  the  log  deck  were  evolved 
that  may  interest  others  who  attempt  similar  measurements.     The  instruments 
used  were  relatively  simple  and  inexpensive,  requiring  only  materials  common 
to  most  laboratories • 

The  following  conditions  were  investigated  in  the  course  of  the  study: 
temperature,  relative  humidity,  pH  of  the  moisture  in  the  wood,  circulation 
of  air  within  the  deck,  depth  of  end  checking,   and  location  and  species  of 
fungus  attack.     It  was  believed  that  measurement  of  these  conditions  might 
guide  in  determining  the  rate  of  deterioration  in  the  log  deck.     The  temper- 
ature, relative  humidity,   and  air  speed  in  the  immediate  vicinity  of  the  log 
deck  were  also  measured  by  a  portable  weather  station. 
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1/     This  paper  reports  a  study  conducted  by  Helmuth  Resch,  sponsored  by 
Intermountain  Forest  and  Range  Experiment  Station,   in  cooperation  with 
J.  Neils  Lumber  Company  of  Libby,  Montana. 


TEMPERATURE 


Temperature  is  often  a  controlling  factor  in  the  growth  of  fungi.  The 
optimum  temperature  range  for  most  fungus  growth  is  75°  to  90°  F.;  however, 
fungi  continue  to  grow,   at  reduced  rates,   at  both  higher  and  lower  temperatures. 

To  measure  the  dry-bulb  temperature  within  the  log  deck  a  thermometer  was 
secured  within  a  light  weight  conduit.     The  thermometer  bulb  was  positioned 
approximately  2  inches  from  the  end  of  the  pipe.     A  split  in  the  conduit,  cov- 
ered with  clear  plastic,  permitted  direct  thermometer  readings.     This  device 
proved  very  satisfactory  since  the  thermometers  were  adequately  protected 
against  both  breakage  and  water  from  the  sprinkling  system.     By  lengthening  or 
shortening  the  conduit  before  inserting  it  between  the  logs,   temperatures  could 
be  read  at  practically  any  depth. 

RELATIVE  HUMIDITY 

Since  it  was  impossible  to  position  wet-  and  dry-bulb  thermometers 
throughout  the  log  deck,   fire  fuel  moisture  sticks  were  used  as  a  substitute 
device  for  measuring  the  relative  humidities.     Fuel  moisture  sticks  are  made 
of  four  white  pine  dowels,   one-half  inch  in  diameter  and  about  18  inches  long, 
(fig.  1).     One  group  of  sticks,   doweled  together,  has  an  ovendry  weight  of 


Figure  l.--Fuel  moisture  stick  protected  by  aluminum  tube  to 
measure  equilibrium  moisture  content.  Temperature  in  the 
center  of  the  pile  is  measured  by  thermometer  inserted  in 
conduit . 
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100+0.02  gram.     To  determine  relative  humidity  with  these  sticks  it  is  neces- 
sary first  to  weigh  them  on  gram  scales.     The  weight,   above  100  grams,  is  the 
moisture  content  of  the  wood.    When  the  temperature  and  moisture  content  are 
known,   one  can  use  the  chart  in  figure  2  to  determine  the  relative  humidity. 

In  this  study,   the  fuel  moisture  sticks  were  placed  in  short  aluminum 
tubes  to  prevent  the  sticks  from  being  wetted  by  the  sprinkled  water;  the 
tubes  were  then  capped  at  one  end,  with  a  hook  attached  to  the  cap.     The  op- 
posite end  of  the  tube  was  left  open  for  air  circulation.     The  tubes  were  then 
suspended  at  specific  locations. 

pH  OF  MOISTURE  IN  THE  WOOD 

The  pH  of  wood  and  wood  extractives  is  known  to  affect  the  growth  of 
certain  species  of  fungi.     Also,  pH  determinations  have  been  used  to  detect 
the  early  infection  of  wood  by  the  fungus  Peniophora  gigantea .     Wood  disin- 
tegration caused  by  this  fungus  develops  a  measurable  increase  in  acidity. 

The  pH  of  moisture  from  the  sapwood  and  heartwood  was  determined  in  the 
following  manner.     Disks  about  15  inches  thick  were  cut  from  the  butt,  center, 
and  top  of  a  32-foot  log.     The  sapwood  was  then  split  off,   and  the  sapwood 
and  heartwood  were  tested  separately.     The  wood  was  compressed  in  a  hydraulic 
press.     The  pH-of  the  water,  caught  in  small  beakers,  was  determined  with  a 
standard  pH  meter. 

CIRCULATION  OF  AIR  WITHIN  THE  LOG  DECK 

Since  movement  of  air  through  the  log  deck  affects  the  temperature  and 
relative  humidity,   it  was  deemed  necessary  to  make  some  observations  of  the 
air  circulation.     Direct  measurements  of  air  movement  were  impossible;  but, 
indirectly,   the  air  movement  was  observed  by  use  of  smoke  candles--a  relative- 
ly inexpensive  and  safe  device. 

If  smoke  candles  are  not  available,   an  alternate  smoke-making  device  can 
be  made  in  the  following  manner:  two  small,   tightly  stoppered  bottles,  the 
first  containing  hydrochloric  acid  and  the  second  ammonia,   are  connected  with 
glass  tubing.     When  air  is  blown  into  the  bottle  of  acid,   the  fumes  from  the 
two  liquids  become  mixed  and  produce  a  dense  fog  or  smoke  that  drifts  readily 
with  air  currents . 

DEPTH  OF  END  CHECKS 

Checks  develop  in  logs  as  a  result  of  stresses  set  up  in  drying.  Since 
the  ends  of  the  logs  are  completely  exposed,   drying  proceeds  most  rapidly  at 
these  points  and  checking  quickly  develops.     The  depth  of    these  checks  was 
measured  by  inserting  a  thin  strip  of  metal  or  feeler  gage  into  the  check  open- 
ing.    The  depth  of  penetration  was  measured  upon  removal  of  the  gage. 
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LOCATION  OF  FUNGUS  ATTACK 


The  location  of  fungus  attack  and  species  of  attacking  fungi  are  important 
since  this  information  may  guide  the  application  of  control  measures.     For  the 
purposes  of  this  study,  surfaced  ponderosa  pine  boards  containing  both  heart- 
wood  and  sapwood  were  sterilized  by  steaming  at  100  percent  relative  humidity 
and  145°  F.   for  a  3-hour  period.     The  boards  were  then  cut  into  sections  ap- 
proximately 12  inches  long  and  were  either  suspended  by  hooks  from  the  log  ends 
or  laid  on  metal  plates  and  inserted  into  the  spaces  between  the  decked  logs . 
At  the  time  of  placement,   the  moisture  content  of  the  sections  was  approximate- 
ly 26  percent.     Examination  of  these  sections  was  made  at  planned  intervals  to 
determine  the  presence  or  absence  of  stain.     To  determine  what  species  of  fungi 
were  present,   a  small  piece  was  cut  from  the  sections  and  the  fungi  were  cul- 
tured . 
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